Abstract: A rnultiple-channel polarimtion-sensitive system based on optical coherence tomography was built to measure the Mueller matrix of scattering biological tissue. The Jones matrix of a sample can be determined with a single scan and subsequently converted into an equivalent Mueller matrix. As a result, the system can be used to measure the polarization contrast of any kind of biological sample, such as soft tissue.
INTRODUCTION
. Polarization-sensitive optical coherence tomography (PS-OCT) can reveal important polarization information about biological tissue, which is unavailable in conventional OCT [l] . The best way to ascertain the optical polanzation properties of a sample is to measure its Mueller matrix [2], [3] -i, 01, which is written row by row [5] . The Jones matrix has four complex elements, in which seven real parameters are independent. [7] . When the output Jones vectors for the two independent incident polarization states are determined, the elements of the Jones matrix can then be calculated based on (1).
RESULTS
The system was first tested by measurement of the matrix of a standard sample-a h/4 plate at various orientations in combination with a mirror. The results show that the measured data agree very well with the theoretical values.
The system was then applied to image soft tissue (a piece of rat skin). The sample was mounted in a cuvette fXed with saline solution. The sample was transversely scanned with a step size of 10 pm, and multiple A-scan images were taken. For each A scan, the pixels were formed by averaging the calculated elements of the Jones matrix over segments of 1000 points-the resolution of the system. Two-dimensional (2D) images were formed fiom these Ascan images and then median filtered. The final 2D images are shown in Fig. 2 (a) . Clear high birefringent cluster structures can be seen in some of the images. There is no such structure present in the MOO image, which is the image based on the intensity of the back-scattered light. In other words, the MOO image is fiee of the effect of polarization. The high birefringent clusters correspond to the dermal papilla of the rat skin, as shown in Fig.2(b) , which is composed of collagen, a highly birekingent biological component. The birefringence image and the histology conform to each other very well.
CONCLUSION
In summary, we have developed a novel multiplechannel polarization-sensitive OCT imaging technique. The Jones matrix of a sample can be determined with a single scan. This technique perrnits the acquisition of 2D tomographic Mueller-matrix images of either hard or soft biological tissues. The Mueller matrix can be decomposed to extract important information on the optical polarization properties of a sample. The polarization properties can potentially be correlated with the conditions of biological tissues and thus used for disease diagnosis.
